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Many healthcare workers on the frontlines of the COVID-19 pandemic are experiencing clinical levels of mental health symptoms.
Evidence-based interventions to address these symptoms are urgently needed. RESTORE (Recovering from Extreme Stressors
Through Online Resources and E-health) is an online guided transdiagnostic intervention including cognitive-behavioral
interventions. It was specifically designed to improve symptoms of anxiety, depression, and posttraumatic stress disorder (PTSD)
associated with COVID-19-related traumatic and extreme stressors. The aims of the present study were to assess the feasibility,
acceptability, and initial efficacy of RESTORE in healthcare workers on the frontline of the COVID-19 pandemic. We conducted an
initial uncontrolled trial of RESTORE in 21 healthcare workers who were exposed to COVID-19-related traumatic or extremely
stressful experiences in the context of their work and who screened positive for clinical levels of anxiety, depression, and/or PTSD
symptoms. RESTORE was found to be feasible and safe, and led to statistically significant and large effect size improvements in
anxiety, depression, and PTSD symptoms over the course of the intervention through follow-up. RESTORE has the potential to
become a widely disseminable evidence-based intervention to address mental health symptoms associated with mass traumas.

Clinical Trials Registration: This trial was registered with ClinicalTrials.gov ID: NCT04873622
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INTRODUCTION
There have been repeated calls for the development and
evaluation of internet-delivered interventions to address mental
health symptoms related to the COVID-19 pandemic (e.g., [1–3]).
Effective interventions for healthcare workers (HCW) and others
on the frontline of the pandemic who have been exposed to
traumatic or extremely stressful experiences in the course of their
work are urgently needed [4–8]. Given the large number of
affected individuals, these interventions must be scalable to make
a public health impact. In response to this need, our team
developed a self-directed online intervention for individuals
exposed to COVID-19-related traumatic and extreme stressors
who are experiencing mental health symptoms [9]. RESTORE
(Recovering from Extreme Stressors Through Online Resources
and E-health) is based on evidence-based cognitive-behavioral
interventions designed to improve symptoms of anxiety, depres-
sion, and posttraumatic stress disorder (PTSD) related to COVID-
19. The aims of the current study were to assess the feasibility,
acceptability, and initial efficacy of RESTORE in healthcare workers
on the frontline of the COVID-19 pandemic.
Research from the SARS and MERS outbreaks suggests that

HCW who worked directly with infected patients were at risk for
symptoms of anxiety, depression, and PTSD, particularly in the
months and years that followed the outbreaks (e.g., [10]). A

growing body of research indicates that globally, HCW on the
frontlines of the COVID-19 pandemic are experiencing high rates
of clinical levels of these mental health symptoms. Across Norway,
Spain, France, the United Kingdom, and the United States, rates of
at least moderate severity symptoms have been reported to be in
the range of 24–70% for anxiety, 23–46% for depression, and
37–57% for PTSD [5, 11–15]. HCW who are nurses [15–18], are
women, or of female sex [11, 16–18], and who worked directly
with COVID-19 patients appear to be at highest risk (e.g.,
[12, 16, 17]).
These HCW have been exposed to higher risk of COVID-19

infection, have witnessed many deaths, and report emotional
distress about restricting visitors to patients who were at the end
of life or severely ill, factors that have been found to predict
mental health symptoms in HCW during the COVID-19 pandemic
[11, 19, 20]. RESTORE was specifically designed to address anxiety,
depression, and PTSD symptoms related to exposure to these (and
other) COVID-19-related extreme stressors. It was also specifically
designed to engage HCW and others who may be reluctant to
seek out mental health services [21] due to stigma, logistical
challenges (e.g., scheduling), and other difficulties accessing
treatment. This is accomplished through the self-directed nature
of the intervention, use of non-pathologizing language, and
guidance through direct messaging and/or calls.
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Other internet-delivered mental health resources specific to
COVID-19 have been developed and described in the literature
(e.g., [22–28]). Many of these are educational and focus on
building resilience and coping, and to date, no other interven-
tion specifically targeting clinical mental health symptoms
related to COVID-19 traumatic and/or extreme stressors has
been reported. Very little data on outcomes of online COVID-19-
related mental health interventions have been published. One
exception is a randomized controlled trial (RCT) evaluating an
unguided mobile phone app (PsyCovidApp) specifically
designed to prevent and address anxiety, depression, stress,
and burnout in HCW in the context of the pandemic [29].
PsyCovidApp is based on CBT and mindfulness approaches and
consists of psychoeducational information, coping strategies,
and suggested resources presented through written and
audiovisual formats. The effects of two weeks of access to
PsyCovidApp on anxiety, depression, and stress were compared
to a control mental health app. PsyCovidApp showed small but
statistically significant benefits over the control app for
individuals receiving psychotherapy or taking psychotropic
medication. To our knowledge, the present paper is the first to
report outcomes of a guided internet-delivered intervention
specifically designed to address clinical levels of mental health
symptoms associated with exposure to COVID-19-related
traumatic and/or extreme stressors.

This study reports on an uncontrolled trial of RESTORE in HCW
who were exposed to COVID-19-related traumatic or extremely
stressful experiences and who endorsed moderate to severe
symptoms of anxiety, and/or depression, and/or PTSD symptoms.
We anticipated that RESTORE would be feasible (i.e., that
recruitment would be successful, and that there would be good
adherence and engagement with the intervention), acceptable to
participants (i.e., that participants would be satisfied with the
intervention), and efficacious in decreasing symptoms of anxiety,
depression, and PTSD.

METHOD
Design
The study was an uncontrolled trial with participants assessed at baseline,
mid-intervention (i.e., after module 4), end-of-intervention (i.e., after
module 8), and at 1-month follow-up. An intent-to-treat approach,
hereafter referred to as intent-to-intervene (ITI) given the self-directed
nature of the intervention, to data collection was utilized. Participants who
did not complete the intervention were still asked to complete the
remaining assessments and all available data were included in the
analyses.

Participants
Twenty-two participants were recruited and consented to participate
between March 20th and May 25th, 2021. Participants were recruited

Started RESTORE (n = 18)

3 Individuals dropped out of the study before the mid-assessment: 

     -1 Started psychotherapy instead and stopped responding 

     -1 Expressed concerns about entering personal information 

         online and stopped responding  

     -1 Stopped responding (reason unknown) 

Responded to study advertisement (n = 75) 

Consented (n = 22)

Completed screening assessment (n = 46) 

29 Sent screening assessment and did not complete 

Screened eligible (n = 28)  

18 Individuals excluded: 

     -15 Did not meet clinical threshold on at least one measure 

     -2 Met suicidality exclusion criteria 

     -1 Met other exclusionary criteria  

6 Decided not to participate or stopped responding 

Enrolled in RESTORE (n = 21)

1 Did not complete baseline assessment and stopped responding 

Completed module 4 and the mid-assessment (n = 15)

Completed intervention and end-of-intervention assessment (n = 12) 

Completed end-of-intervention assessment but did not complete the 

intervention in time (n = 1) 

1 Individual did not complete the intervention in time 

2 Individuals dropped out before completing the intervention: 

     -1 Was too busy 

     -1 Stopped responding (reason unknown) 

3 Dropped out of the study before starting: 

     -2 Were too busy/overwhelmed to do the intervention 

     -1 Stopped responding (reason unknown) 

Completed 1-month follow up (n = 12)

1 Individual lost to follow-up (reason unknown) 

Fig. 1 Flow diagram of participants through the phases of study recruitment, assessment, and intervention.
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through email advertisement at University Health Network in Toronto, ON,
Canada and through outreach to other relevant organizations (e.g.,
presentations to long-term care centers, advertisements in newsletters to
HCW and first responders). All participants resided in Ontario, Canada. One
participant did not complete the baseline assessment and therefore was
not enrolled in the intervention. As a result, they were excluded from the
analyses, leaving a sample size of N= 21. Inclusion criteria were: being a
Canadian HCW, first responder, or military member who experienced a
traumatic or extremely stressful event related to COVID-19 in the course of
their work, as well as moderate or more severe symptoms of anxiety, and/
or depression, and/or PTSD symptoms assessed via standardized self-
report questionnaires (see the Participants section below for details). All
individuals who signed-up to be considered for the study were HCWs.
Participants also needed to be fluent in English. Exclusion criteria were:
elevated risk of suicide defined by a suicide attempt in the past year or
endorsement of more than brief thoughts of suicide in the past week, lack
of access to high-speed internet, and current participation in psychother-
apy or another intervention targeting stress responses related to COVID-19.

Procedure
Interested individuals signed up on the RESTORE website and were then
sent an electronic link to the study screening consent information and
measures. Individuals who met the eligibility criteria then underwent the
informed consent process via a telephone call with the study coordinator.
Those who consented were subsequently sent an electronic link to the
baseline assessment measures. Following completion of these measures,
participants were enrolled in RESTORE and provided with their confidential
log-in information. All assessments were administered electronically via
REDCap. Recruitment coincided with the peak of the third and most
significant wave (to date) of COVID-19 in Ontario, Canada. During the time
of this study, HCWs on the frontlines of the pandemic were experiencing
high workloads, frequent deaths related to COVID-19, policies restricting
visitors to patients, and redeployment to different work environments and
tasks. Participant flow is depicted in Fig. 1.

Intervention
RESTORE is an online, guided, self-directed mental health intervention
based on evidence-based cognitive-behavioral therapies (CBT) for
individuals exposed to traumatic or other extremely stressful experiences.
It is unique in that it is transdiagnostic and was specifically developed for
the COVID-19 context. An overview of the content of the 8 RESTORE
modules and further detail regarding intervention development are
described by Trottier et al. [9]. In short, RESTORE is designed to address
three main potential mechanisms that we hypothesized may cause and
maintain mental health symptoms in those exposed to COVID-19-related
traumatic or extreme stressors: (1) social isolation and withdrawal from
other positive activities, (2) avoidance of thoughts, feelings, and situations
related to extremely stressful or traumatic events, and (3) negative
cognitions about the cause, meaning, and implications of traumatic or
extremely stressful events. We primarily adapted Cognitive Processing
Therapy [30], an evidence-based psychotherapy for PTSD, to facilitate
acceptance of the extremely stressful events related to COVID-19, and to
shift negative beliefs about the implications of the events. We also
included graded exposure [31] and positive activity scheduling [32], two
well-established evidence-based psychotherapy interventions for anxiety
and depression. After working through each module, users are given
practice assignments to work on before moving on to the next module.
Each module starts with users completing self-report measures of anxiety,
depression, and PTSD and receiving feedback on their scores. The modules
and practice assignments consist of a combination of written information,
brief informational videos, interactive examples and exercises, self-
monitoring (e.g., scheduling and recording positive activities), and
questions for users to reflect on and respond to using free text boxes
(e.g., reflecting and writing about how the worst events of the pandemic
affected thoughts, feelings and behaviors). Every user receives the same
intervention components. Participants were given up to 8 weeks to
complete the intervention but were encouraged to complete the modules
at a pace of two per week given recent research suggesting that more
frequent CBT sessions for PTSD predicts better outcomes [33].
RESTORE includes guidance by a non-psychotherapist in order to

increase engagement and completion while also increasing scalability of
the intervention [34] and to overcome access issues related to
psychotherapist availability and jurisdictional issues related to licensure/
registration. The guide’s role primarily involves reviewing symptom change

with the participant, reinforcing practice assignment completion and
improvements, enhancing motivation for engagement, and troubleshoot-
ing barriers to improvement, module completion, and/or engagement
with the program (e.g., practice assignment avoidance). Guides encourage
engagement and module completion by praising participants’ work done
on the modules, reaching out through direct messaging to encourage re-
engagement if progress stalled, and by instilling hope that RESTORE may
help to improve stress reactions (e.g., “I really want you to have the
opportunity to benefit from the program.”). If participants are not on track
to complete a module in time for their scheduled check-in, the guide
reaches out to encourage completion. The guide and user can choose to
reschedule a check-in to within a few days time to allow time for
completion. If a participant still does not finish the module, the guide
moves forward with the check-in and enhancing engagement and
problem solving module completion are addressed in the check-in. In
the current study, the three study guides had at least a bachelor’s degree
and a background in psychology, and were supervised by the first and
fourth authors. Guides were trained in two 2-hour workshops on the
guidance manual, spent ~4 h reviewing the online platform and practicing
guidance calls before, and in between, the workshops, and attended
weekly group supervision sessions. Participants received 5 brief check-ins
with their guide either via direct messaging or a call (according to the
participant’s preference) after modules 1, 2, 4, 6, and 8. One “as-needed”
call was also available at any time during the program should it be
requested by a participant or deemed necessary by their coach (e.g.,
participant has not engaged with the platform for 2 weeks). In the current
study, no participants received an as-needed call. Guides were also
accessible via secure messaging on the RESTORE platform.

Measures
Mental health assessment. Given the transdiagnostic nature of the
intervention, the primary outcomes for the study were self-reported
anxiety, depression, and PTSD symptoms over the past week. The
following reliable and well-validated measures were used to assess
eligibility and were the primary outcome measures for the study: the
Generalized Anxiety Disorder-7 (GAD-7; [35]) was used to assess symptoms
of generalized anxiety (range 0–21; eligibility threshold ≥ 10; αs= 0.87
−0.90); the Patient Health Questionnaire-9 (PHQ-9; [36]) was used to
measure depressive symptoms (range 0–27; eligibility threshold ≥ 10; αs=
0.86–0.90), and the Posttraumatic Stress Disorder Checklist-5 (PCL-5; [37])
was used to assess PTSD symptom severity (range 0–80; eligibility
threshold ≥ 33; αs= 0.87–0.95). In order to be eligible, individuals needed
to score above the clinical threshold on at least one of these measures. On
all three measures, higher scores reflect higher symptom severity. Past
week versions of all measures were used in the current study.
Suicide risk was assessed through a two-item screener which was

adapted from the National Institute of Mental Health’s Ask Suicide-
Screening Questions [38] and from the Beck Scale for Suicidal Ideation [39].
Individuals were considered to be at elevated risk and excluded if they
endorsed more than “brief” thoughts of suicide in the past week or if they
reported a suicide attempt in the past year.

Feasibility and acceptability. Feasibility of recruitment, adherence to the
intervention, intervention engagement, and participant satisfaction were
defined a priori as indicators of feasibility and acceptability. Feasibility of
recruitment was measured by percentage of screened individuals who
were deemed eligible and percentage of those who screened eligible who
were subsequently enrolled. Adherence to the intervention was measured
by mean number of completed modules and drop-out rates. Intervention
engagement was measured by mean number of RESTORE log-ins and text
entries into the platform (e.g., typed responses to questions, self-
monitoring entries). The first 6 items from the Client Satisfaction
Questionnaire-8 (CSQ-8 [40]; α= 0.94) were used to evaluate acceptance
(i.e., satisfaction) with the RESTORE intervention (Items 7 and 8 were
omitted from the CSQ-8 due to an administrative error). Scores could range
from 6 to 24 with higher scores reflecting higher client satisfaction.

Statistical analyses
We conducted analyses of outcomes on the intent-to-intervene and
intervention completer samples (i.e., those who completed all eight
modules of the intervention; n= 12). Changes in the three primary
outcomes of interest were tested in SPSS version 28 [41] using multilevel
growth models estimated with restricted maximum likelihood. A
Kenward–Roger correction for small samples was used to correct bias
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in regression coefficients and standard errors [42]. Multilevel models
account for dependency in repeated measures and have the ability to use
all available data to account for missing data. Each outcome was
regressed onto time coded as assessment interval (i.e., baseline, mid-
intervention, end-of-intervention, and 1-month follow up). Random
intercepts and slopes were included in all models. Standardized effect
size estimates represent model-estimated change from baseline to end-
of-intervention and 1-month follow up, divided by the baseline standard
deviation of the outcome variable [43], with a Hedges g correction for
small samples [44].

RESULTS
Participant characteristics, feasibility, and acceptability
As shown in Table 1, the majority of the participants were nurses and
identified as women. Mean age of the sample was 39.10 (SD= 11.48,
range= 22–59). Mean hours worked per week was 44.74 (SD= 11.78,
range= 24–75). Income and ethnicity varied across the sample. There
were no participants withdrawn for safety-related reasons. Eighty-one
percent of participants screened positive on the GAD-7, 90.5%
screened positive on the PHQ-9, and 95.2% on the PCL-5; 76.2% of
participants screened positive on all three measures. Approximately,
55% of participants chose to have guidance check-ins through direct
messaging, 28% chose guidance check-ins through calls, and 17%
had check-ins through a combination of direct messaging and calls.
There were no suicide attempts or psychiatric hospitalizations
reported by the participants over the course of participation in the
intervention. On average, the ITI sample completed 5.33 modules (SD
= 3.45). Twelve individuals completed all 8 modules, 3 completed
four or five modules, and 2 completed one module. On average, the
ITI sample logged into RESTORE 22.95 (SD= 15.85) times and made
56.67 (SD= 39.72) text entries in the modules. The intervention
completer sample logged in a mean of 32.17 (SD= 9.69) times, and
made 84.42 (SD= 20.36) entries. Mean client satisfaction with the
program was 20.7 out of 24 (SD= 3.80) in the ITI sample and 20.5 out
of 24 (SD= 3.91) in the completer sample.

Mental health outcomes
Table 2 shows descriptive statistics of the primary outcomes at
each time point and effect size estimates of change in the primary
outcomes from baseline to end-of-intervention and baseline to
1-month follow up for the ITI and intervention completer samples,
respectively. In both samples, there were significant improve-
ments in participants’ self-reported past week anxiety (ITI:
B=−3.07, SE= 0.46, p < 0.001, baseline to follow-up g= 1.58;
completer: B=−3.13, SE= 0.55, p < 0.001, baseline to follow-up g
= 1.26), depression (ITI: B=−3.00, SE= 0.52, p < 0.001, baseline to
follow-up g= 1.34; completer: B=−3.19, SE= 0.59, p < 0.001,
baseline to follow-up g= 1.29) and PTSD severity (ITI: B=−9.70,
SE= 1.13, p < 0.001, baseline to follow-up g= 1.85; completer:
B=−9.63, SE= 1.31, p < 0.001, baseline to follow-up g= 1.63).

DISCUSSION
In this initial trial, we found that recruitment, delivery, and
evaluation of RESTORE in HCWs on the frontline of the COVID-19
pandemic was feasible and safe. HCW in the current study were
characterized by high levels of anxiety, depression, and PTSD
symptoms with most participants having elevated symptoms in all
three domains. Improvements in anxiety, depression, and PTSD
symptoms over the course of the intervention were of large
magnitude. Moreover, examination of the effect sizes indicated
further improvement over the 1-month follow-up period consis-
tent with RESTORE’s focus on teaching skills and encouraging
practice both over the course of the intervention and afterward.
Effect sizes were large in both the ITI sample and completer
samples, suggesting that even those who did not complete the
full intervention benefited. That said, although those who did not

complete the intervention were still asked to do the remaining
assessments, most did not, which may have contributed to larger
effect sizes in the ITI sample. This raises the question of how much
of the intervention is needed to lead to good outcomes, and if
those who didn’t complete RESTORE may have stopped because

Table 1. Sample demographic and mental health characteristics.

N %

Gender

Woman 20 95.2

Man 1 4.8

Ethnicity

Black 1 4.8

East/Southeast Asian 4 19.0

South Asian 2 9.5

White 6 28.6

Another race category 1 4.8

Declined to provide 7 33.3

Work setting

Hospital 16 76.2

Long-term care 2 9.5

Declined to provide 3 14.3

Current occupation

Administrative 4 19.0

Nursing 11 52.4

Personal support 3 14.3

Respiratory therapist 2 9.5

Security 1 4.8

Education

Some college/university 1 4.8

College diploma 6 28.6

Undergraduate degree 8 38.1

Master’s degree 5 23.8

Declined to provide 1 4.8

Income

$35,000–$49,999 2 9.5

$50,000–$74,000 6 28.6

$75,000–$99,000 3 14.3

$100,000–$249,999 7 33.3

$250,000+ 3 14.3

Marital status

Single 8 38.1

Married/Cohabitating 12 57.1

Separated 1 4.8

Lifetime mental health diagnosis

Anxiety 6 28.6

Depression 4 19.0

PTSD 1 4.8

Lifetime psychotherapy 8 38.1

Psychotropic medication 7 33.3

Guidance check-in format chosen

Direct messages 10 47.6

Audio calls 5 23.8

Both 3 14.3
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they had gotten what they needed. Future research will examine
patterns of response in those who do not complete.
Overall, the findings from this initial trial are promising in that the

magnitude of the benefits from this online self-directed intervention
are in line with those found with individual CBTs [45–47], which
require trained therapists and can be difficult and expensive to
access. Moreover, the benefits were found across three mental health
outcomes. As a transdiagnostic intervention, RESTORE may be
effective across a range of mental health symptoms following
exposure to COVID-19-related traumatic and other extreme stressors.
It is important that the observed outcomes of RESTORE in this

study be considered within the context of the timing of delivery.
The timing of the study coinciding with a surge in COVID-19 cases
and hospitalizations was not intentional. On the whole, partici-
pants described experiencing repeated and ongoing COVID-19
related traumatic and extreme stressors in the course of their
work. We had concerns about the ongoing exposure to these
stressors negatively affecting outcomes due to the impact of not
being “post-exposure”. At the same time, other studies have found
that trauma-related symptoms of anxiety, depression, and PTSD
can be treated even in situations with ongoing exposure to
stressors (see ref. [48] for review). Given that the ongoing COVID-
19 pandemic is characterized by periods of increased surges in
cases and corresponding exposure to both general and extreme
stressors for healthcare workers, our finding that RESTORE can
improve symptoms of anxiety, depression, and PTSD in the midst
of a surge in cases bodes well for this and other interventions.
We also thought that we may see low adherence and

engagement with the intervention due to the impact of the
surge in COVID-19 cases and hospitalizations. Three participants
who enrolled dropped out before ever starting the intervention.
Two of these individuals cited not having the time and energy to
devote to the program due to the surge in cases as the reason for
not starting (the other didn’t provide a reason), and a number of
participants reported feeling overwhelmed and exhausted by their
work over the course of the intervention. The rates of not starting
(14.3%) and non-completion after starting (29.4%) were moderate
and comparable to other guided online interventions and
individual CBTs for anxiety, depression, and PTSD [49–51]. Taken
together, it appears that having conducted the study during a
surge in COVID-19 cases and hospitalizations did not negatively
affect intervention engagement or outcomes.
The uncontrolled design of the current study is a significant

limitation. An alternative explanation for the improvements seen over
the course of using the intervention, and the further improvements
seen over follow-up, is that participants may have been on a natural

course of recovery and they may have improved regardless of having
participated in RESTORE. Indeed, most individuals recover naturally
following traumatic events with only a minority going on to have
clinically significant mental health symptoms months and years later
[52, 53]. A RCT is needed to rule out this alternative explanation and
this is our next step in testing RESTORE in this population.
In sum, findings from this initial uncontrolled trial suggest that

RESTORE is safe, feasible, and acceptable, and may be efficacious
at improving symptoms of anxiety, depression, and PTSD
associated with COVID-19-related traumatic and other extremely
stressful experiences in frontline HCWs. To our knowledge, these
are the first published outcome data from an intervention of this
nature in the context of the COVID-19 pandemic. This is important
given the extent of the need and the repeated calls for an
intervention that can address the burden the COVID-19 pandemic
has caused on individuals, the healthcare system and society. We
believe that RESTORE has the potential to become a widely
available and evidence-based intervention to address negative
mental health effects of the COVID-19 pandemic.

REFERENCES
1. Amsalem D, Dixon LB, Neria Y. The coronavirus disease 2019 (COVID-19) outbreak

and mental health: current risks and recommended actions. JAMA Psychiatry
2021;78:9–10.

2. Mohr DC, Azocar F, Bertagnolli A, Choudhury T, Chrisp P, Frank R, et al. Banbury
forum consensus statement on the path forward for digital mental health
treatment. Psychiatr Serv. 2021;72:677–83.

3. Torous J, Jän Myrick K, Rauseo-Ricupero N, Firth J. Digital mental health and
COVID-19: Using technology today to accelerate the curve on access and quality
tomorrow. JMIR Ment Health. 2020;7:e18848.

4. d’Ettorre G, Ceccarelli G, Santinelli L, Vassalini P, Innocenti GP, Alessandri F,
et al. Post-traumatic stress symptoms in healthcare workers dealing with the
COVID-19 pandemic: a systematic review. Int J Environ Res Public Health.
2021;18:601.

5. Greenberg N, Weston D, Hall C, Caulfield T, Williamson V, Fong K. Mental health of
staff working in intensive care during Covid-19. Occup Med. 2021;71:62–7.

6. Major A, Hlubocky FJ. Mental health of health care workers during the COVID-19
pandemic and evidence-based frameworks for mitigation: A rapid review. Pre-
print at https://www.medrxiv.org/content/10.1101/2021.01.03.21249166v1.

7. Marques L, Bartuska AD, Cohen JN, Youn SJ. Three steps to flatten the mental
health need curve amid the COVID-19 pandemic. Depress Anxiety.
2020;37:405–6.

8. Orrù G, Ciacchini R, Gemignani A, Conversano C. Psychological intervention
measures during the COVID-19 pandemic. Clin Neuropsychiatry. 2020;17:76–9.

9. Trottier K, Monson CM, Kaysen D, Wagner AC, Pun C, Abbey SE. Development of
RESTORE: an online intervention to improve mental health symptoms associated
with COVID-19-related traumatic and extreme stressors. Eur J Psychotraumatol.
2021;12:1984049.

Table 2. Estimated marginal means from multilevel models, raw standard deviations, and Hedges g effect sizes from baseline to end-of-intervention
and 1-month follow up for intent-to-intervene, intervention starter and intervention completer samples.

Baseline M (SD)a Mid M (SD) EoI M (SD) FU M (SD) Baseline to EoI Hedges gb Baseline to FU Hedges gb

Intent-to-intervene sample (n= 21)

Anxiety 11.12 (5.32) 8.06 (4.93) 4.99 (3.59) 1.93 (4.05) 1.05 1.58

Depression 12.53 (6.15) 9.54 (5.54) 6.54 (4.75) 3.54 (4.54) 0.89 1.34

PTSD 34.17 (14.39) 24.48 (11.44) 14.78 (10.44) 5.08 (10.19) 1.23 1.85

Intervention completer sample (n= 12)

Anxiety 11.12 (6.27) 7.98 (5.09) 4.85 (3.70) 1.72 (4.23) 0.84 1.26

Depression 13.13 (6.25) 9.94 (5.88) 6.75 (4.81) 3.55 (4.69) 0.86 1.29

PTSD 34.16 (14.93) 24.53 (12.23) 14.89 (10.59) 5.26 (10.32) 1.09 1.63

EoI end of intervention, FU follow up, PTSD posttraumatic stress disorder.
aEstimated marginal means from multilevel models and raw standard deviations.
bEffect sizes represent estimated change from the multilevel model in outcome variable from baseline to end-of-intervention and baseline to 1-month follow-
up divided by the raw standard deviation in the outcome variable at baseline with a correction for small sample sizes [44].

K. Trottier et al.

5

Translational Psychiatry          (2022) 12:222 

https://www.medrxiv.org/content/10.1101/2021.01.03.21249166v1


10. Preti E, Di Mattei V, Perego G, Ferrari F, Mazzetti M, Taranto P, et al. The psy-
chological impact of epidemic and pandemic outbreaks on healthcare workers:
rapid review of the evidence. Curr Psychiatry Rep. 2020;22:43.

11. Azoulay E, Cariou A, Bruneel F, Demoule A, Kouatchet A, Reuter D, et al. Symp-
toms of anxiety, depression, and peritraumatic dissociation in critical care clin-
icians managing patients with COVID-19. A cross-sectional study. Am J Respir Crit
Care Med. 2020;202:1388–98.

12. Johnson SU, Ebrahimi OV, Hoffart A. PTSD symptoms among health workers and
public service providers during the COVID-19 outbreak. PloS One. 2020;15:e0241032.

13. Luceño-Moreno L, Talavera-Velasco B, García-Albuerne Y, Martín-García J.
Symptoms of posttraumatic stress, anxiety, depression, levels of resilience and
burnout in Spanish health personnel during the COVID-19 pandemic. Int J
Environ Res Public Health. 2020;17:5514.

14. Prasad A, Civantos AM, Byrnes Y, Chorath K, Poonia S, Chang C, et al. Snapshot
impact of COVID-19 on mental wellness in nonphysician otolaryngology health
care workers: A national study. OTO Open 2020;4:2473974X20948835.

15. Shechter A, Diaz F, Moise N, Anstey DE, Ye S, Agarwal S, et al. Psychological
distress, coping behaviors, and preferences for support among New York health-
care workers during the COVID-19 pandemic. Gen Hosp Psychiatry. 2020;66:1–8.

16. De Kock JH, Latham HA, Leslie SJ, Grindle M, Munoz SA, Ellis L, et al. A rapid review
of the impact of COVID-19 on the mental health of healthcare workers: Implica-
tions for supporting psychological well-being. BMC Public Health. 2021;21:104.

17. Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors associated with mental health
outcomes among health care workers exposed to Coronavirus Disease 2019.
JAMA Netw Open 2020;3:e203976.

18. Marvaldi M, Mallet J, Dubertret C, Moro MR, Guessoum SB. Anxiety, depression,
trauma-related, and sleep disorders among healthcare workers during the
COVID-19 pandemic: a systematic review and meta-analysis. Neurosci Biobehav
Rev. 2021;126:252–64.

19. Erquicia J, Valls L, Barja A, Gil S, Miquel J, Leal-Blanquet J, et al. Emotional impact
of the Covid-19 pandemic on healthcare workers in one of the most important
infection outbreaks in Europe. Med Clin. 2020;155:434–40.

20. Mosheva M, Gross R, Hertz-Palmor N, Hasson-Ohayon I, Kaplan R, Cleper R, et al.
The association between witnessing patient death and mental health outcomes
in frontline COVID-19 healthcare workers. Depress Anxiety. 2021;38:468–79.

21. Muller AE, Hafstad EV, Himmels JPW, Smedslund G, Flottorp S, Stensland SØ, et al.
The mental health impact of the covid-19 pandemic on healthcare workers, and
interventions to help them: a rapid systematic review. Psychiatry Res.
2020;293:113441.

22. Bäuerle A, Graf J, Jansen C, Dörrie N, Junne F, Teufel M, et al. An e-mental health
intervention to support burdened people in times of the COVID-19 pandemic:
CoPE It. J Public Health. 2020;42:647–8.

23. Brog NA, Hegy JK, Berger T, Znoj H. An internet-based self-help intervention for
people with psychological distress due to COVID-19: study protocol for a ran-
domized controlled trial. Trials. 2021;22:171.

24. Drissi N, Ouhbi S, Marques G, de la Torre Díez I, Ghogo M, Janati Idrissi MA. A
systematic literature review on e-mental health solutions to assist health care
workers during COVID-19. Telemed J E Health. 2021;27:594–602.

25. Jaworski BK, Taylor K, Ramsey KM, Heinz A, Steinmetz S, Pagano I, et al. Exploring
usage of COVID Coach, a public mental health app designed for the COVID-19
pandemic: evaluation of analytics data. J Med Internet Res. 2021;23:e26559.

26. Jovarauskaite L, Dumarkaite A, Truskauskaite-Kuneviciene I, Jovaisiene I,
Andersson G, Kazlauskas E. Internet-based stress recovery intervention FOREST
for healthcare staff amid COVID-19 pandemic: Study protocol for a randomized
controlled trial. Trials. 2021;22:559.

27. Lewis M, Palmer VJ, Kotevski A, Densley K, O’Donnell ML, Johnson C, et al. Rapid
design and delivery of an experience-based co-designed mobile app to support
the mental health needs of health care workers affected by the COVID-19 pan-
demic: Impact evaluation protocol. JMIR Res Protoc. 2021;10:e26168.

28. Weiner L, Berna F, Nourry N, Severac F, Vidailhet P, Mengin AC. Efficacy of an
online cognitive behavioral therapy program developed for healthcare workers
during the COVID-19 pandemic: The REduction of STress (REST) study protocol for
a randomized controlled trial. Trials. 2020;21:870.

29. Fiol-DeRoque MA, Serrano-Ripoll MJ, Jiménez R, Zamanillo-Campos R, Yáñez-
Juan AM, Bennasar-Veny M, et al. A mobile phone-based intervention to
reduce mental health problems in health care workers during the COVID-19
pandemic (PsyCovidApp): Randomized controlled trial. JMIR Mhealth Uhealth.
2021;9:e27039.

30. Resick PA, Monson CM, Chard KM. Cognitive processing therapy for PTSD: a
comprehensive manual. Guilford; 2016.

31. Kaczkurkin AN, Foa EB. Cognitive-behavioral therapy for anxiety disorders: an
update on the empirical evidence. Dialogues Clin Neurosci. 2015;17:337–46.

32. Cuijpers P, Cristea IA, Karyotaki E, Reijnders M, Hollon SD. Component studies of
psychological treatments of adult depression: a systematic review and meta-
analysis. Psychother Res. 2017;29:15–29.

33. Gutner CA, Suvak MK, Sloan DM, Resick PA. Does timing matter? Examining the
impact of session timing on outcome. J Consult Clin Psychol. 2016;84:1108–15.

34. Kazdin AE, Rabbitt SM. Novel models for delivering mental health services and
reducing the burdens of mental illness. Clin Psychol Sci. 2013;1:170–91.

35. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing gen-
eralized anxiety disorder. Arch Intern Med. 2006;166:1092–7.

36. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med. 2001;16:606–13.

37. Weathers FW, Litz BT, Keane TM, Palmieri PA, Schnurr PP. The PTSD Checklist for
DSM–5 (PCL-5). http://www.ptsd.va.gov/professional/assessment/adult-sr. 2013.

38. National Institute of Mental Health. Ask suicide-screening questions (ASQ).
https://www.nimh.nih.gov/research/research-conducted-at-nimh/asq-toolkit-
materials/asq-tool/screening_tool_asq_nimh_toolkit_155867.pdf. 2020.

39. Beck AT, Brown GK, Steer RA. Psychometric characteristics of the Scale for Suicide
Ideation with psychiatric outpatients. Behav Res Ther. 1997;35:1039–46.

40. Attkisson CC, Zwick R. The client satisfaction questionnaire. Psychometric prop-
erties and correlations with service utilization and psychotherapy outcome. Eval
Program Plann. 1982;5:233–7.

41. IBM Corp. Released 2021. IBM SPSS statistics for windows, Version 28.0. Armonk,
NY: IBM Corp; 2021.

42. McNeish DM, Stapleton LM. The effect of small sample size on two-level model
estimates: a review and illustration. Educ Psychol Rev. 2016;28:295–314.

43. Feingold A. Effect sizes for growth-modeling analysis for controlled clinical trials
in the same metric as for classical analysis. Psychol Methods. 2009;14:43–53.

44. Hedges LV. Distribution theory for Glass’s estimator of effect size and related
estimators. J Educ Stat. 1981;6:107–28.

45. Newby JM, McKinnon A, Kuyken W, Gilbody S, Dalgleish T. Systematic review and
meta-analysis of transdiagnostic psychological treatments for anxiety and
depressive disorders in adulthood. Clin Psychol Rev. 2015;40:91–110.

46. Monson CM, Shields N, Suvak MK, Lane JEM, Shnaider P, Landy MSH, et al. A
randomized controlled effectiveness trial of training strategies in cognitive pro-
cessing therapy for posttraumatic stress disorder: Impact on patient outcomes.
Behav Res Ther. 2018;110:31–40.

47. Rutt BT, Oehlert ME, Krieshok TS, Lichtenberg JW. Effectiveness of cognitive
processing therapy and prolonged exposure in the Department of Veterans
Affairs. Psychol Rep. 2018;121:282–302.

48. Ennis N, Sijercic I, Monson CM. Trauma-focused cognitive-behavioral therapies for
posttraumatic stress disorder under ongoing threat: a systematic review. Clin
Psychol Rev. 2021;88:102049.

49. Lewis C, Roberts NP, Andrew M, Starling E, Bisson JI. Psychological therapies for
post-traumatic stress disorder in adults: Systematic review and meta-analysis. Eur
J Psychotraumatol. 2020;11:1729633.

50. Bentley KH, Cohen ZD, Kim T, Bullis JR, Nauphal M, Cassiello-Robbins C, et al. The
nature, timing, and symptom trajectories of dropout from transdiagnostic and
single-diagnosis cognitive-behavioral therapy for anxiety disorders. Behav Ther.
2021;52:1364–76.

51. Melville KM, Casey LM, Kavanagh DJ. Dropout from internet-based treatment for
psychological disorders. Br J Clin Psychol. 2010;49:455–71.

52. Breslau N. Epidemiologic studies of trauma, posttraumatic stress disorder, and
other psychiatric disorders. Can J Psychiatry. 2002;47:923–9.

53. Santiago PN, Ursano RJ, Gray CL, Pynoos RS, Spiegel D, Lewis-Fernández R, et al. A
systematic review of PTSD prevalence and trajectories in DSM-5 defined trauma
exposed populations: Intentional and non-intentional traumatic events. PloS One.
2013;8:e59236.

ACKNOWLEDGEMENTS
This research was supported by a grant from the Canadian Department of National
Defence, Innovation for Defence Excellence and Security (IDEaS) program CPCA-0616.
We wish to express our gratitude to Isabel Shapiro for her assistance with manuscript
preparation.

AUTHOR CONTRIBUTIONS
Study design: KT, CMM, DK. Intervention delivery: KT, ACW. Data collection: KT. Data
analysis: REL. Funding acquisition: KT, CMM, SEA. Manuscript writing: KT. Manuscript
review and editing: KT, CMM, DK, ACW, REL, SEA.

COMPETING INTERESTS
CMM receives royalties related to the publishing of a treatment manual from which
RESTORE was adapted. DK’s contribution to this publication was part of her work as a
paid consultant and was not part of her Stanford University duties or responsibilities.
Other authors declare no competing interests.

K. Trottier et al.

6

Translational Psychiatry          (2022) 12:222 

http://www.ptsd.va.gov/professional/assessment/adult-sr
https://www.nimh.nih.gov/research/research-conducted-at-nimh/asq-toolkit-materials/asq-tool/screening_tool_asq_nimh_toolkit_155867.pdf
https://www.nimh.nih.gov/research/research-conducted-at-nimh/asq-toolkit-materials/asq-tool/screening_tool_asq_nimh_toolkit_155867.pdf


ETHICS APPROVAL AND CONSENT TO PARTICIPATION
The research protocol was reviewed by the first and second authors’ institutional
review boards. All participants provided their informed consent to participate.

ADDITIONAL INFORMATION
Correspondence and requests for materials should be addressed to Kathryn Trottier.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this license, visit http://creativecommons.
org/licenses/by/4.0/.

© The Author(s) 2022

K. Trottier et al.

7

Translational Psychiatry          (2022) 12:222 

http://www.nature.com/reprints
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Initial findings on RESTORE for healthcare workers: an internet-�delivered intervention for COVID-19-related mental health symptoms
	Introduction
	Method
	Design
	Participants
	Procedure
	Intervention
	Measures
	Mental health assessment
	Feasibility and acceptability

	Statistical analyses

	Results
	Participant characteristics, feasibility, and acceptability
	Mental health outcomes

	Discussion
	Acknowledgements
	Author contributions
	Competing interests
	ACKNOWLEDGMENTS
	Ethics approval and consent to participation
	ADDITIONAL INFORMATION




